From the ethyl acetate extract of the aerial parts of Baeckea frutescens, a new flavonoid, 6,8-di-C-methylkaempferol (1), and three new flavonoid glycosides, 6, (4), along with four known flavonoids were isolated. Their structures were elucidated by extensive spectroscopic methods including 1D and 2D NMR experiments, as well as ESI-MS analysis. All the new compounds were tested for their antioxidant activity in the 1,1-diphenyl-2-pecrylhydrazyl (DPPH) radical scavenging assay system. Compounds 3 and 4 showed potent activity with IC 50 values of 12.1 ± 0.5 and 13.5 ± 0.9 (μM), respectively.
Baeckea frutescens L. (Myrtaceae) is a small tree only distributed in tropical Asia and Oceania. In Vietnamese folk medicine, the plant is used to treat headache, nose running and rheumatism. The flowers and leaves of this plant are also employed against menstrual disorder and indigestion [1] . Previous phytochemical studies on this plant revealed that flavonoids and benzopyrans are main constituents [2] . In our ongoing research on chemical constituents of B. frutescens, we have reported the isolation and structural identification of terpenoids [3] . This paper deals with the isolation and structural identification of four new flavonoids, 1-4, along with four known flavonoids pinoquercetin (5), quercetin (6), myricitrin (7) , and betmidin (8) .
Compound 1 was obtained as a yellow amorphous powder. Its spot on TLC turned yellow when sprayed with 10% aqueous H 2 SO 4 and heated for 5 minutes, suggesting that it is a flavonoid. The molecular formula, C 17 1H, s) . The 13 C NMR spectrum showed 17 carbon signals in which there are two methyls at δ 8.0 (6-CH 3 ) and 8.2 , signals at δ 129.4 (CH, C-2′ and C-6′) and 115.6 (CH, C-3′ and C-5′) with a double signal intensity in comparison to the other methine signals. This evidence identified the presence of a kaempferol skeleton [4] . All carbons were assigned to relevant protons by means of an HSQC experiment. The two methyl groups were located at C-6 and C-8 by the HMBC cross peaks between 5-OH/C-5, C-6, C-10, 6-Me/C-5, C-6, C-7, and 8-Me/C-7, C8, C-9. Detailed analysis of the correlations of the HMBC spectrum and comparison of the 13 C NMR spectral data of 1 with those of 6,8-C-dimethylkaempferol 3-methyl ether [4a] led to the assignment of all the NMR spectral data of 1, as shown in Table 1 . From all the above data, the structure of 1 was determined as 6,8-di-Cmethylkaempferol, a new natural product.
Compound 2 (Table 1) , except for the additional signals of a sugar moiety, suggesting that 2 was a glycosidic derivative of 1. The 1 H NMR spectrum exhibited an anomeric proton signal at δ 5.39, with a small coupling constant ( Compounds 5 -8 were identified by comparison of their data with those reported in the literature as pinoquercetin (6-C-methylquercetin) [4a] , quercetin [6b], myricitrin [5a] , and betmidin [7] , respectively.
Compounds 1-4 were assessed for antioxidant activities in the DPPH radical scavenging assay system. Compounds 3 and 4 showed potent activity, with IC 50 values of 12.1 ± 0.5, and 13.5 ± 0.9 (μM), respectively, whereas compounds 1 and 2 exhibited IC 50 values of 120.6 ± 1.4, and 125.9 ± 2.2 (μM), respectively. The activities of 3 and 4 were comparable to that of α-tocopherol. The above results suggest that the activities of these compounds depend on the structure of the B ring. The quercetin skeleton showed stronger activity than that of the kaempferol skeleton and the sugar portions did not play an important role for the activities of the compounds.
Experimental
General: Optical rotations were determined on a JASCO DIP-1000 KUY polarimeter. NMR spectra were recorded on a Bruker AM500 FT-NMR spectrometer and chemical shifts (δ) are reported in ppm using tetramethylsilane (TMS) as an internal standard. The HREIMS was obtained on a JEOL JMSHX-100 mass spectrometer. 
Extraction and isolation:
Dried aerial parts of B. frutescens (5 kg) were powdered and extracted three times with hot MeOH (50 o C for 3 h each time) and then concentrated under reduced pressure to give 500 g MeOH extract. This extract was suspended in water and partitioned in turn with n-hexane, CHCl 3 , EtOAc and n-BuOH. The EtOAc fraction (100 g) was chromatographed on a normal phase silica gel column (Ф = 15 cm, L = 50 cm) using stepwise gradient elution with the solvents CHCl 3 -MeOH (50:1 → 1:1), in order to divide the fraction into seven sub-fractions E1 -E7. The sub-fraction E2 (10 g) was repeatedly chromatographed on normal phase silica gel eluted with CHCl 3 -MeOH (9:1) to give the new compound 1 (15 mg) and the known compounds 5 (30 mg) and 6 (200 mg) as yellow amorphous powders. The subfraction E4 (20 g) was repeatedly chromatographed on reverse phase silica gel (RP-18) eluted with acetone-water (6:1) to obtain compounds 2 (50 mg), 3 (20 mg), 4 (25 mg), 7 (150 mg) and 8 (75 mg) as yellow amorphous powders. (1) Rf : 0.25 (CHCl 3 -MeOH, 9:1). 1 H NMR and 13 C NMR (CD 3 OD): (2) 
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